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Background: 
The target of lumbar sympathetic ganglion block is the anterolateral surface of the L2, 3 and 4 vertebral 
bodies, where the lumbar sympathetic ganglion usually lies. In most cases, a block-needle is inserted 
approximately 5-8 cm lateral to spinous process on the skin and directed to the anterolateral surface of vertebral 
body obliquely. The purpose of this study is to determine the safe entry angle and entry point in Korean by 
using the abdominal CT scan images.
Methods:
The abdominal CT images of eighty five patients were recruited to this study. The minimal angle aimed 
at the lumbar sympathetic ganglion that can pass through the lateral aspect of body and maximal angle that 
avoids puncturing the kidney, ureter or retroperitoneal space were measured. The distance from midline to 
skin entry point was also measured.
Results:
There was no significant difference in entry angle among L2, 3, and 4 level. The entry angle was similar 
in the right and left side, and in males and females. The entry angle of old age group was significantly smaller 
than that of young age group. The calculated safe entry angle was 30.5 ± 0.4
o and entry point was 7.7 ± 
0.2 cm and 6.7 ± 0.1 cm lateral from midline in males and females respectively.
Conclusions:
These measurements can be used as a reference for lumbar sympathetic ganglion block and radiofrequency 
lesioning. Prior to performing the lumbar sympathetic ganglion block for cancer patients, the abdominal CT 
scan should be reviewed to prevent complications. (Korean  J  Pain  2010;  23:  11-17)
Key  Words:
entry angle, entry point, lumbar sympathetic ganglion block, safety.
Received September 4, 2009. Revised October 6, 2009. Accepted December 7, 2009.
Correspondence to: Chul Joong Lee, MD
Department of Anesthesiology and Pain Medicine, Samsung Seoul Hospital, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, 50, Ilwon-dong, Gangnam-gu, Seoul 135-710, Korea
Tel:  ＋82-2-3410-6589, Fax: ＋82-2-3410-6626, E-mail: chuljlee@skku.edu
 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.
Copyright  ⓒ The Korean Pain Society, 201012 Korean J Pain Vol. 23, No. 1, 2010
Fig. 1. The imaginary target point (D) of a lumbar sym-
pathetic ganglion block is at the anterolateral surface of the
L2, 3, and 4 vertebral bodies. That is the point at the 
anterolateral surface met by the bisecting line (B) of two 
lines (A and C) bordering the pedicle.
INTRODUCTION
　　Lumbar sympathetic ganglion block (LSGB) and neu-
rolysis have been used for more than 70 years to manage 
patients  with  complex  regional  pain  syndrome,  vascular 
disease and hyperhidrosis of the lower extremity [1]. This 
procedure is considered safe, but practitioners should be 
aware of the anatomy to avoid complications [2].
　　The paramedian approach is a usual technique that 
can be used in either the prone or lateral position. The 
needl e is inserted 5-8 cm later a l to the m i dline at the 
L2-4 level [3]. Rotating fluoroscopic images of the affected 
s i d e  u n t i l  t h e  s p i n o u s  p r o c e s s  r e a c h e s  t h e  c o n t r a l a t e r a l 
margin of vertebral body would help make the procedure 
easier [4]. Previous studies recommended an entry angle 
of 35-45
o during the paramedian approach [5]. However, 
there are no reports on the safe entry angle on Korean 
adults. Entry angle of about 25-30
o has been used in our 
institution by experience. The purpose of this study is to 
determine the safe and accurate entry angle and entry 
point in Korean using the abdominal CT scan images. In 
addition, this study analyzed the differences of entry angle 
and entry point among the L2, 3, and 4 levels, between 
males and females, between right and left approach, dif-
ferences according to age, and correlation with body mass 
index (BMI).
MATERIALS  AND  METHODS
　　The study was approved by the Institutional Review 
Board of our institution. Eighty-five outpatients who pre-
viously had their abdominal CT images taken were enrolled 
in this study. A picture archiving and communication sys-
t e m  w a s  u s e d  t o  v i e w  t h e  i m a g e s  i n  t h i s  r e t r o s p e c t i v e 
study between June 2008 and December 2008. Patients 
with an intraperitoneal mass or those with a history of 
s p i n a l  s u r g e r y ,  w h i c h  l e d  t o  a n a t o m i c a l  v a r i a t i o n ,  w e r e 
excluded.
　　This study was performed on the assumption that the 
target point was aimed at the lateral border of vertebral 
body using an oblique position of fluoroscopy by tunnel vi-
sion technique. The entry angle on the L2, L3, and L4 lev-
els, where the lumbar sympathetic ganglion resides, was 
obtained using the abdominal CT images of the patients 
to avoid the contact with the transverse process. The usual 
l oca ti o n o f l um bar sym pa th e ti c gangli o n is th e an ter o-
lateral aspect of vertebral body at inferior one-third of L2 
level, upper one-third of L3 level, and lower one-third of 
L4 level [6]. Therefore, the entry angle of the right and 
left presumed location of the sympathetic ganglion was 
measured in each level on the cross-sectional CT images. 
Because it is ideal to position the needle tip in the shadow 
of pedicle in the anterior-posterior view of fluoroscopy [3], 
the target was pointed at the anterolateral surface of ver-
tebral body met by the bisecting line of two lines bordering 
the pedicle medially and laterally (Fig. 1).
　　The entry angle between the skin of the back and the 
n e e d l e  t i p  t h a t  w a s  a i m e d  a t  t h e  t a r g e t  p o i n t  w a s  
measured. Since the angle was in a constant range, the 
minimal and maximal angle and mean angle between the 
two were obtained. The entry minimal angle is the smallest 
angle in contact with lateral surface of vertebral body to 
reach the target point. The entry maximal angle is the 
largest angle that passes through the psoas muscle and 
avoids the retroperitoneal space where the kidney or ureter 
might be punctured. The right and left entry angle on L2, 
L3, and L4, and the entry distance, which is from the mid-
line to entry point, were measured in each patient (Fig. 2).
　　For statistical analysis, all data was analyzed using 
SPSS software (version 12, SPSS Inc., USA). The measured 
variables were expressed as mean ± standard deviations. 
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Table 2. Comparison of the Skin Entry Angle and Distance at the L2, 3, and 4 Levels in the Right and Left Side
L2 level L3 level L4 level P value
Rt.
Lt.
mA
mD
MA
MD
MeA
MeD 
mA
mD
MA
MD
MeA
MeD
26.1 ± 4.1
 6.4 ± 1.1
34.8 ± 5.1
 8.2 ± 1.7
30.5 ± 4.7
 7.3 ± 1.3
26.5 ± 4.5
 6.2 ± 1.0
35.6 ± 5.8
 8.2 ± 1.5
31.0 ± 4.8
 7.2 ± 1.2
25.3 ± 4.4
 6.2 ± 0.9
35.4 ± 6.1
 8.3 ± 1.5
30.4 ± 4.7
 7.3 ± 1.1
24.9 ± 3.8
 5.9 ± 0.8
35.3 ± 6.3
 8.7 ± 1.9
30.1 ± 4.7
 7.0 ± 1.0
26.5 ± 4.5
 6.8 ± 1.3
35.1 ± 5.6
 8.7 ± 1.9
30.8 ± 4.6
 7.7 ± 1.5
26.4 ± 4.3
 6.5 ± 1.2
34.4 ± 5.6
 8.5 ± 1.6
30.4 ± 4.3
 7.5 ± 1.3
0.210
0.008
0.835
0.141
0.854
0.055
0.013
0.003
0.733
0.526
0.302
0.113
The values are expressed as mean ± SD. mA: minimal angle (
o), mD: minimal distance (cm), MA: maximal angle, MD: maximal distance,
MeA: mean angle, (maximal angle ＋ minimal angle) / 2, MeD: mean distance, (maximal distance ＋ minimal distance) / 2.
Table 1. Demographic Data
Total
(n = 85)
Male
(n = 47)
Female
(n = 25)
Age (yr)
Weight (kg)
Height (cm)
BMI (kg/m
2)
 53.6 ± 17.7
 61.2 ± 11.2
162.9 ± 8.8
 23.0 ± 3.3
 53.2 ± 17.5
 65.7 ± 11.8*
168.6 ± 6.2*
 23.0 ± 3.4
 54.2 ± 18.3
 55.7 ± 7.5*
155.8 ± 5.7*
 23.0 ± 3.2
The values are expressed as mean ± SD or number of patients.
BMI: body mass index. *P  ＜ 0.05 compared to male group.
Fig. 2. This figure shows the measurements in this study.
The point (A) is the imaginary target of the lumbar 
sympathetic ganglion block. The angle (B) and (C) 
represent the minimal and maximal entry angle respectively.
(D) and (E) represent the minimal and maximal skin entry
distance from the midline respectively.
point was analyzed with Mann-Whitney test. The differ-
ence between males and females was also analyzed with 
this test. The Kruskal-Wallis test was used to compare the 
entry point and entry angle on the L2, L3, and L4 levels. 
This test was also used to compare among age groups. 
A value of P ＜ 0.05 was considered significant. The cor-
relations between the BMI and entry angle or entry point 
were analyzed using the Pearson's correlation test.
RESULTS
　　Table 1 lists the demographic data of the patients. Table 
2 shows the entry angle and entry distance on the right 
and left levels of L2, L3, and L4. There was no significant 
d i f f e r e n c e  a m o n g  t h e  l e v e l s  o f  e n t r y  a n g l e  a n d  e n t r y  
distance. In addition, there was no significant difference 
between the right and left approaches. Table 3-6 show the 
entry angle and entry distance according to gender or age. 
The en t ry m ean angl e and dis tan ce of gen d er and age 
groups are shown in the Table 3 and 5. The entry maximal 
angle and distance of the same groups are shown in the 
Table  4  and  6.
　　The entry angle was similar in males and females. 
However, the entry distance at the L2-4 level was sig-
nificantly longer in males (Table 3 and 4). The 95% con-
fidence interval of entry mean angle was 30.5 ± 0.4
o and 
the mean entry distance from midline was 7.7 ± 0.2 cm 
and 6.9 ± 0.1 cm lateral in males and females, respec-14 Korean J Pain Vol. 23, No. 1, 2010
Table 3. Comparison of the Entry Mean Angle and Distance Between the Male and Female Group
Male Female
Mean angle Mean distance Mean angle Mean distance
L2
L3
L4
Rt.
Lt.
Rt.
Lt.
Rt.
Lt.
31.4 ± 4.2
31.8 ± 4.8
30.6 ± 5.0
30.6 ± 4.7
30.7 ± 4.6
30.1 ± 5.0
7.8 ± 1.4
7.6 ± 1.2
7.7 ± 1.0
7.3 ± 1.0
8.1 ± 1.7
7.8 ± 1.5
29.3 ± 5.0
30.1 ± 4.7
30.1 ± 4.7
29.5 ± 4.5
30.9 ± 4.6
30.7 ± 3.3
6.6 ± 0.8*
6.7 ± 0.9*
6.8 ± 0.9*
6.7 ± 0.9*
7.2 ± 1.0*
7.2 ± 1.1*
The values are expressed as mean ± SD. Mean angle: (maximal angle ＋ minimal angle) / 2, Mean distance: (maximal distance ＋ mimimal
distance) / 2. *P  ＜ 0.05 compared to male group.
Table 4. Comparison of the Entry Maximal Angle and Distance Between the Male and Female Group
Male Female
Max angle Max distance Max angle Max distance
L2
L3
L4
Rt.
Lt.
Rt.
Lt.
Rt.
Lt.
35.9 ± 5.6
36.5 ± 6.1
36.2 ± 6.7
36.3 ± 6.5
35.1 ± 6.0
34.4 ± 6.6
8.8 ± 1.9
8.8 ± 1.6
8.8 ± 1.5
8.6 ± 1.4
9.2 ± 2.0
8.9 ± 1.8
33.6 ± 6.1
34.6 ± 5.3
34.4 ± 5.1
34.2 ± 5.9
35.0 ± 5.1
34.5 ± 4.1
7.4 ± 1.0*
7.5 ± 1.1*
7.6 ± 1.2*
7.7 ± 1.2*
8.0 ± 1.5*
8.0 ± 1.2*
The values are expressed as mean ± SD. Max angle: maximal angle, Max distance: maximal distance. *P  ＜ 0.05 compared to male
group.
Table 5. Comparison of the Entry Mean Angle and Distance Between the Age Groups
 
Young age
(n = 21)
Middle age
(n = 42)
Old age
(n = 22)
P value
L2
L3
L4
Rt.
Lt.
Rt.
Lt.
Rt.
Lt.
MeA
MeD
MeA
MeD
MeA
MeD
MeA
MeD
MeA
MeD
MeA
MeD
33.5 ± 3.3
 7.1 ± 1.1
34.6 ± 4.0
 7.1 ± 1.0
33.9 ± 4.3
 7.3 ± 1.1
32.9 ± 4.4
 7.0 ± 1.2
33.1 ± 3.7
 7.5 ± 1.3
32.0 ± 5.4
 7.4 ± 1.4
30.0 ± 4.9
 7.6 ± 1.6
30.6 ± 4.7
 7.3 ± 1.4
29.6 ± 4.6
 7.6 ± 1.6
30.3 ± 4.7
 7.2 ± 1.0
30.3 ± 4.8
 8.0 ± 1.6
30.2 ± 4.2
 7.6 ± 1.5
28.5 ± 3.9
 6.9 ± 0.7
28.3 ± 3.6
 7.1 ± 0.9
28.4 ± 3.4
 6.8 ± 1.0
27.2 ± 3.0
 6.8 ± 0.7
29.4 ± 4.2
 7.3 ± 1.2
29.2 ± 2.7
 7.4 ± 1.1
0.001
0.157
0.000
0.997
0.000
0.058
0.000
0.304
0.010
0.244
0.012
0.939
The values are expressed as the mean ± SD. Young age group: from 21 to 39 yrs, Middle age group: from 40 to 64 yrs, Old age group: 
from 65 to 89 yrs. MeA: mean angle, (maximal angle ＋ minimal angle) / 2, MeD: mean distance, (maximal distance ＋ mimimal distance)
/ 2.
tively.  The  entry  angle  showed  a  significant  difference 
among age groups on the L2 and L3 levels (T able 5 and 
6). A significant correlation was observed between the age 
groups and the entry angle, which was analyzed using the 
Spearman's correlation test, but the correlation was low (P 
= 0.004, correlation coefficient = 0.310).
　　I n  a d d i t i o n ,  a c c o r d i n g  t o  t h e  P e a r s o n ' s  c o r r e l a t i o n  
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Table 6. Comparison of the Entry Maximal Angle and Distance Between Age Groups
Young age
(n = 21)
Middle age
(n = 42)
Old age
(n = 22)
P value
L2
L3
L4
Rt.
Lt.
Rt.
Lt.
Rt.
Lt.
MA
MD
MA
MD
MA
MD
MA
MD
MA
MD
MA
MD
39.1 ± 4.4
 8.1 ± 1.4
40.0 ± 4.7
 8.1 ± 1.4
40.1 ± 5.5
 8.5 ± 1.6
39.2 ± 6.3
 8.3 ± 1.6
38.6 ± 5.3
 8.6 ± 1.8
36.2 ± 8.6
 8.4 ± 1.7
34.3 ± 6.2
 8.6 ± 2.1
35.0 ± 5.9
 8.5 ± 1.9
35.8 ± 5.9
 8.6 ± 1.5
35.7 ± 6.1
 8.3 ± 1.5
34.4 ± 5.7
 9.0 ± 2.1
34.5 ± 4.3
 8.7 ± 1.8
31.9 ± 5.9
 7.5 ± 1.7
32.3 ± 5.8
 7.9 ± 1.5
32.0 ± 6.1
 7.6 ± 1.5
31.0 ± 6.3
 7.7 ± 1.4
32.9 ± 5.6
 8.1 ± 1.9
32.6 ± 5.6
 8.5 ± 1.6
0.000
0.092
0.000
0.550
0.000
0.020
0.000
0.226
0.002
0.387
0.003
0.605
The values are expressed as mean ± SD. Young age group: from 21 to 39 yrs, Middle age group: from 40 to 64 yrs, Old age group: 
from 65 to 89 yrs. MA: maximal angle, MD: maximal distance.
angle but the entry distance showed a significant correla-
t i o n  w i t h  5  o u t  o f  6  e n t r y  p o i n t  t h a t  s h o w e d  a  l o w  
correlation.
DISCUSSION
　　Lumbar sympathetic ganglion is located on the level 
of L2, L3 and L4 [6] anterior to the origin of psoas muscle 
and  anterolateral  to  the  vertebral  body  in  the  retro-
peritoneal space [7].
　　The kidneys are located on the level of L2 and L3 ver-
tebral body in the retroperitoneum, and the ureters are lo-
cated on the level of L4 vertebral body. Therefore, there 
is an increased risk of puncturing the kidney and ureter 
i f  t h e  e n t r y  a n g l e  o f  t h e  n e e d l e  t i p  i s  i n c r e a s e d  [ 2 ] .  
Normally, the somatic nerves are located posterior to the 
sympathetic  ganglion.  The  majority  of  somatic  lumbar 
plexus are located posterior to the psoas muscle but the 
g e n i t o f e m o r a l  n e r v e  r u n s  a n t e r o m e d i a l  t o  t h e  p s o a s  
muscle. In the L2 to L5 levels, the psoas muscle separates 
the sympathetic chains and somatic nerves that are con-
nected by the rami communicantes, which forms a fibrous 
tunnel running lateral to the vertebral body. Care must be 
taken because this tunnel might allow the neurolytic agent 
that is injected around the sympathetic ganglion to flow 
into the somatic nerve [8]. The drug can be injected in the 
epidural space or intrathecally because the intervertebral 
foramen is located in the posteromedial border of sym-
pathetic ganglion. In addition, intravascular injections are 
possible because the inferior vena cava lies at the right 
side and the abdominal aorta lies at the left side anterior 
to the ganglion, and the copious large number of lumbar 
arteries and veins develop around the sympathetic chains 
[2,8].
　　There was no difference between the entry angle of 
males and females in this study. However, there was a sig-
nificant difference in the entry distance because the dis-
tance from skin to the target point might be longer in 
males due to the effect of the larger volumes of paraspinal 
muscles and subcutaneous tissue, even though the actual 
distan ce w as n o t measur ed in this s tu d y. Th ese r esu l ts 
a bout en try distance ma y be an additiona l indicator f or 
practitioners because the entry angle is more important 
than the entry point when using fluoroscopy, which is cur-
rently the standards for the safety and accuracy in per-
forming LSGB.
　　If the vertebral body forms a bony spur, the entry an-
gle was measured at a section of the image that avoids 
contact with the bony spur. In this case, the margin of 
safety in the entry angle decreases due to an increase in 
accessible minimal angle, and the maximal angle does not 
change if a bony spur is formed. This is also similar when 
the width of the vertebral body is wide. However, the mar-
gin of safety increases with increasing entry maximal an-
gle if the volume of psoas muscle increases. The formation 
of bony spur of the vertebral body is related to ages [9]. 16 Korean J Pain Vol. 23, No. 1, 2010
Fig. 3. The abdominal CT of a 38-year-old female patient 
with peritoneal seeding of stomach cancer shows that there
is no safe skin entry angle that would not puncture the 
kidney for a lumbar sympathetic ganglion block.
The entry angle decreased with age probably because the 
volume of the muscles decreased as a result of the pro-
gression of the degenerative changes and atrophy as the 
p a t i e n t s  a g e  [ 1 0 ] ,  a n d  t h e s e  c h a n g e s  i n  t h e  p a r a s p i n a l 
m u s c l e m a y  h a v e a  l a r ge r  e ff e c t  t h a n t h o se  w i t h b o n y 
spur.
　　The BMI and average entry angle were not associated 
with each other in this study. The relationship between the 
B M I  a n d  v o l u m e  o f  p a r a s p i n a l  m u s c l e  h a s  n o t  b e e n  
reported. However this study suggests that there is an in-
crease in the volume of tissue that lies from the skin to 
the paraspinal muscles instead of the paraspinal muscle 
itself when the BMI increases. This increase would not af-
fect the entry angle during LSGB.
　　There are reports about injuries after LSGB in patients 
with com p l ex r egi ona l pain syn dr ome. Accor ding to on e 
report, the right proximal ureter was injured, and a ureter-
oureterostomy had to be performed and a ureter stent was 
inserted [11]. Furthermore, many other ureter injuries after 
LSGB have been reported [12,13]. In addition, a massive 
subcapsular hematoma was observed after LSGB [14]. In 
this study, four patients excluded had CT images indicating 
that the kidney would be punctured, even if the entry angle 
was made as small as possible in the L2 and L3 levels. 
These patients had peritoneal malignant carcinoma or as-
cites, which compressed the kidneys deep into the retro-
peritoneal space so the injury to the kidney during LSGB 
w o u l d  n o t  b e  a v o i d e d  i f  a b d o m i n a l  C T  i m a g e  w a s  u n-
available (Fig. 3).
　　The maximal entry angle was measured to determine 
the optimal angle for the accurate procedure of LSGB in 
this study. But, if the mean value of maximal entry angle 
is suggested, the risk of complications increases for pa-
t i e n t s  w i t h  a  s m a l l  m a x i m a l  e n t r y  a n g l e .  T h e r e f o r e  t h e 
mean entry angle, which is the average of the minimal and 
maximal entry angles, was measured. Based on this back-
ground, the 95% confidence interval of entry mean angle 
was 30.5 ± 0.4
o. And there was no risk of puncturing the 
kidney in all patients enrolled in this study using this entry 
mean  angle.  And  the  95%  confidence  interval  of  entry 
mean distance was 7.7 ± 0.2 cm and 6.9 ± 0.1 cm for 
males and females, respectively.
　　Seo et al. [15] performed LSGB on the L3 level under 
the same conditions as this study using a tunnel vision 
technique and fluoroscopy. They reported that the oblique 
angle of fluoroscopy was 22.0 ± 3.8
o and distance from 
the spinous process to the entry point was 6.5 ± 1.0 cm. 
They measured that the oblique angle when the transverse 
process of the affected side reaches the margin of the 
vertebral body in the prone position using fluoroscopy. The 
bony contact was made at almost halfway in the lateral 
surface of vertebral body when the needle is inserted in 
this angle using a tunnel vision technique to pass through 
the margin of vertebral body. The needle was advanced 
further to reach the  target with  stimulating  the perio-
steum. The suggested angle in this study was larger than 
this angle, so there would be advantages in decreasing the 
stimulation  of  periosteum,  thereby  allowing  further  ad-
vances near the target point, and minimizing the changes 
in the entry angle according to the length of transverse 
process.
　　There were several limitations in this study. The re-
producibility of the angle measurement decreased because 
the imaginary target point of LSGB was not designated ac-
curately as a single point. However, the error was not ex-
tensive because there was a large number of subjects. 
　　In addition, there may be differences in anatomy be-
tween the prone or lateral position when performing the 
procedure and supine position when the abdominal CT was 
taken. However, this difference was negligible because only 
lordosis of the spine decreases in the prone position com-
pared to the supine position, which has little effect on the 
entry angle.
　　In conclusion, the entry angle is similar regardless of 
the level or whether it is performed on the right or left 
during LSGB in Korean adults. With a 30
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fluoroscopy to the affected side, the approach of the nee-
dle using a tunnel vision technique to the lateral margin 
of vertebral body would be safe and accurate, and minimize 
the level of patients' discomfort. Although the suggested 
entry angle is considered safe for all ages, it is important 
t o  c o n s i d e r  t h a t  t h e  e n t r y  a n g l e  d e c r e a s e s  w i t h  a g e .  
Practitioners  should  be  aware  of  the  increased  risk  of 
puncturing the kidneys or ureters if the kidneys are posi-
t i o n e d  d e e p  i n s i d e  t h e  r e t r o p e r i t o n e u m  b e c a u s e  o f  t h e  
possible presence of tumors in the peritoneal cavity. The 
success rate can be increased and complications decreased 
by measuring the entry angle and entry distance of the 
patien ts w h o ha d ta k en a bd om ina l C T scans bef or e th e 
procedure regardless of the existence of abdominal tumor. 
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